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Disclaimer

The contents of this report reflect the views of the author or authors who are responsible for the
facts and the accuracy of the data presented herein. The contents do not reflect the official
views of the North Dakota Department of Transportation or the Federal Highway
Administration. This report does not constitute a standard, specification, or regulation.
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EVALUATION OF CRAFCO CRACK SEALANT
ONASPHALT PAVEMENTS

H-5-085(004)041
ND 96-04

Objective
The objective of this study isto evaluate the effective sealant capabilities of various types of

cracksealing products. This study is being conducted on an asphalt pavement project.

Location
The projectislocated on US 85 from Amidon eastand northto the countyline. The

projectnumberis H-5-085(004)041.

A maptotherightshowsthe project

locationinthe state. Experimental
sections are located withinthe project

and are shown below.

project location

Crafco Experimental Sections

Crafco34221 Mile 49.000t050.093
Crafco 34522 Mile 50.107t051.154
Crafco 34230 Mile 51.154t052.242
Crafco 34231 Mile 52.2421053.000 (Control)

Projectplans are located inappendix A. They showthe projectlocation and notes

governing work activities.



Project History

Traffic

—_— e

Year | Pass>Car Trucks Total Flexible ESALs-Twoway
1996 660 120 780 85
1997 1130 220 1350 160
1998 1190 210 1400 150
The 1997 ESAL increase is due to increased crude oil activity in the area.

Construction
"EXPRO" splits the highway status of the projectinto two parts. The first partbegins at

Amidonand proceeds eastandnorth 9.7 miles.

_

Year Thickness | Type Width
1963 Grade 46'
1964 4.0" AggregateBase 43'
1964 2.0" Hot Bit Pavement 120-150 43’
1964 1.5" Hot Bit Wrng. Crse 120-150 24
1975 1.5" Hot Bit Pavement 120-150 24
1991 2.8" Milling 2r
1991 2.5" Large Stone Mix 120-150 27
1991 1.5" Hot Bit Pavement 120-150 27
1991 3.0 Finished Roadway Width 37
1993 Contract Chip Seall MC-3000 27




The second partis from 9.7 miles north of Amidonto 0.25 miles south of the county line.

=c=_==——————————————————1

Year Thickness Type Width
1963 Grade 46'
1991 5.0" AggregateBase 40'
1991 3.0" Stabilized Base 43
1991 6.0" Recycled Bituminous Base 36'
1991 3.0" Large Stone Mix - 120-150 30
1991 15" Hot Bit Pavement 120-150 27
1991 Finished Roadway Width 34
1993 Contract Chip Seal- MC-3000 27

Construction
The contractor for this projectwas Roadway Services, Inc. of Fargo, North Dakota. The

work consisted of routing and sealing transverse and longitudinal cracks in an asphalt concrete
roadwaysurface. Asealantconformingtothe requirements of ASTM D-3405 with the following
modifications was specified.

Penetrationat 77° F- 90-150

Bond at-20° F, Std Specimen

3 cycles, 200% Extension - Pass

The sealant material shall weigh notless than 9.00 nor more than 9.35 Ibs/gal.

A productcalled Crafco Roadsaver 34231 wasto be used onthe entire project.
Anagreementwas reached between Spec Materials, Inc. and the North Dakota Department of
Transportationto install three other Crafco materials on this project for experimental purposes.
Roadway Services agreedto constructthe test sites at the bid price for crack sealing. A
change orderwas written to include the various types of material for the test sites.

A copy ofthe change orderislocated in Appendix A. The basic procedure toroutand
sealcracks using any ofthe sealants onthe projectis as follows. Provide traffic control, route
cracks, clean routed cracks, fill crack with material, squeegee material, and if needed apply

toilet



paperto preventtracking.
All ofthe sealants used on this project have a pourtemperature of 380° F. Thetypical
reservoirofarouted crackisfoundinthe projectplans. The plansare located in Appendix A.
Problems can occur during the routing process. The cutting edges onthe routers will
weardown and becomerounded. Thisis notacceptable asitwill produce areservoirthatdoes
notcomply to construction requirements. Apoorreservoiris shownin photo 1. Notice in photo
1 thatthereservoir bottomisrounded. Also notice the surface edgeisveryirregular. Worn

cutting wheels actually hammer their way through and can cause hairline cracks nexttothe

Photo 1
Poor reservoir---worn cutting wheels on router.

vesseledge. These hairline cracks later show up as spalls.
Tenlow profile reservoirs were cutandfilled in each type of sealant section. Atypical

reservoirand alow profile reservoir are shown below.
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W = 3/4" MINIMUM
TYPICAL RESERVOIR SECTION FOR CRACKS

J W / Top of Roadway

D

T
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W=11/4" D =23/8"MINIMUM
LOW PROFILE RESERVOIR SECTION FOR CRACKS

The experimental sections onthis projectare listed below.

Material

34221
34221
34522
34522
34230
34230
34230
34231
34231

TestArea Footage(LF)
MP 49.000t049.907 3,147.0
MP 49.907t050.093 401.0
MP 50.1071t050.189 329.0
MP 50.189t051.154 2,026.0
MP 51.1541t051.909 1,405.0
MP 51.909t052.000 227.0
MP 52.095t052.242 375.0
MP 52.012t052.095 201.0
MP 52.242t053.000 control

Remarks

Y4" X 4" reservoir
1Y4" x3%s" reservoir
1V4" x33" reservoir

4" x ¥,"reservoir

Y4" X ¥4" reservoir
1Y4" x3&" reservoir

Y4" X 4" reservoir
1Y4" x3&" reservoir

4" x 34" reservoir

The map below gives avisual observation of the various Crafco Sealant sections. Each
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sealantcoversbothlanes.

Crafce 34221 Crafee 24522 Crafee 34230 Crafee 34281
Comntrol
Seuthbound Lane
=
B —
Northbound Lane

Atotal of 5750 linear feet of crack repair was installed in the three experimental
sections. Materials and Research personnel returnedto the project several weeks after the
projectwas completed. Amethod was developed to measure how much acrack expands
during the winter months. A nailwas driven into the asphaltapproximately 3" on each side ofthe
crack. Square headed concrete nails were driven flush with the roadway surface. Arulerwas
usedto measure the distance from the outer edge of one nailto the outer edge of the other nail.
Measurements were taken in millimeters. Photo 2 shows the method used. Three crack

locations were selected in each of the four sealant sections.



Method for nail installation.

Measurements between the nails are taken each winter. The rulerin photo 2was used
fordemonstration only. Actualmeasurements are takenin millimeters. These measurements
aretodetermine how muchthe transverse crack opens up under cold conditions. A
comparisoncanbe madetothe bond extension percentforeachtested material. Cracks are
routedto obtaina¥4" x ¥4" reservoir. Acrack like thiswould have to expand %" toreceive a
100% extension.

Eachsealantwastested accordingto their own respective specifications. The
laboratoryreport sheets and the Crafco product data sheets are found in Appendix B.
Specifications andtestresults of the sealants are shownin the following two tables.

Table 1 showsthat sealant221 has a different specification than the otherthree
sealants. Crafco 221 isastandard crack sealantwhereasthe 522,230 and 231 sealants have

polymers added and are low modulusfillers. They are thentested by different methods.



Table 1

Specifications
Product # 221 522 230 231
Pen 90 max. 120-150 Max. 120-150 Max. 120-150 Max.
Bond 3cycles 3cycles 3cycles 3cycles
50% extension | 200% extension | 200% extension 200% extension
Flow 3.0mm Max. 3.0mm Max. 3.0mm Max. 3.0mm Max.
Resilience 60% Min. 60% Min. 60% Min. 60% Min.
Table 2
Test Results of Sealants
Product # 221 522 230 231
Pen 86 122 126 132
Bond passed passed passed passed
Flow 2.0mm 2.0mm 3.0mm 2.0mm
Resilience 81% 67% 63% 66%
Evaluation

The projectwas evaluated each year attwo differenttimes. Thefirstevaluationwas
during awinter month and the second was during a summer month. Data will be shown from
both evaluations, with emphasis on the winter evaluation. Thisiswhenthe moststressis
placed onthejointmaterials.

1997 Evaluation

Two representatives from Crafco and two representatives from Materials and
Researchformedthe evaluationteam for the firstwinter 1996/1997 evaluation. Table 3 shows
howmuchthe cracks expanded inthe winterand remarks on sealantfailures. Table 4 refersto

the low profile or wide width joints.



H-5-085(004)041
Expansionof Routed & Sealed Joints
January 28and August 12,1997

Table 3
) , JointWidth --mm .
Crafco Milepoint Remarks based on 1-28-97 Evaluation
original 1-28-97 8-12-97
lane ¥,"Wide joint. 22% of the joint failed --mostis attributed to missing the crack
231 52.307 158 176 patched during routing. The plow took out the nail---resulting in spall. Measurement
over was by nailimpression. Sealantwas very stiff ----thumb pressure
patched %" Wide joint. 20% pulled away beyond the routed joint. Very stiff but good

231 52.554 158 175 over bond with the routed joint.
231 52.765 155 179 155 ¥4" Wide joint. About 6%failed due to spalling. Sealantlooks good.

¥4"Wide joint. 14% failed due to spalling. Sealantlooks good.
230 51.236 158 185 158 Aboutthe same stiffness as the Crafco 231
230 51.340 159 179 159 ¥4" Wide joint. 40% pulled away beyond the routed joint.

¥4" Wide joint. 6% pulled away beyond the routed joint. Including 6 small
230 51.752 158 176 158 spalls. Same stiffness as crafco 231

Sealantis performing very well. Good bonding

¥4" Wide joint. 29%-- pulled away beyond the routed joint.
522 50.240 158.5 186 159 Softerthan Crafco 231 or 230

¥," Wide joint. 20%-- pulled away beyond the routed joint.
522 50.431 160 184 161 Sealantin good condition. Softerthan Crafco 231 or 230

¥" Wide joint. 30%-- pulled away beyond the routed joint.
522 50.776 160 177 159 Sealantin good condition. Softerthan Crafco 231 or 230

¥4" Wide joint. 35%-- pulled away beyond the routed joint.
221 49.076 160 173 160 Sealantvery stiff, similar to Crafco 231 & 230
221 49.277 159 170 159 ¥4" Wide joint. 40%-- pulled away beyond the routed joint --includes 4 spalls.

very stiff material
221 49.530 158 169 158 ¥4" Wide joint. 50%-- pulled away beyond the routed joint.

some spalls, some adhesion. May not bond as well as others




H-5-085(004)041
Expansion of Wide Width Routed & Sealed Joints
January 28,1997

Table4

Crafco Location Remarks

Between MP 52.0 1v4" wide joint. Sealantlooks good. About 10--15 % joint failure.
231 ' Some spalling and adhesion failures. No width measurements

&52.1 were taken on any wide width joints.
BetweenMP 51.9 | 1v4"wide joint. Adhesion or spall failure. Sealantlooks good. 10%
230 o )
&52.0 joint failure
522 BetweenMP 50.1 | 1%2"wide joint. 30 - 35% joint failure. A few adhesion, but most

&50.2 pulled away beyond the routed joint. (Routing missed crack)

Between MP 49 9 1v4" wide joint. 70% of the joint failed, of which 60% is adhesion
221 £50 1 ‘ and 40% is that which has pulled away beyond the routed joint.
' More of a bonding problem than the others.

Whenreferring tothe open space inacrackthat pulled away beyond the routed joint, |
amreferring to acrack thatwas missed during the routing process. Therouted areaisalong
side this crackand provides no benefit. These areas are counted asjointfailures. Most
failures occur dueto poor crackrouting.

According tothe measurements, the routed joints inthe sections containing the Crafco
231,230 and 522 material all expanded an average of " during thiswinter season. The
Crafco 221 did not expand as wide. This section average was’/:¢". Thisis only halfas much
jointexpansion compared to the other sections. Jointfailure is the highestinthe Crafco 221
withmore adhesion failures than the other sections. Crafcorepresentatives considerthe 221
and 522 sectionsto have failed. Judging the amount offailure perjointon a scale of 1to 10, with

10 showing very little failure and 1 as a total failure, Crafco rated the sectionsa 2.
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The nextfour
photos showa
crack condition
fromeach section
fromthe
1996/1997 winter
evaluation.
Notice the routing
to therightin photo S
3. Whenthis
happens the
sealantcannot

protectthe crack

from moisture or
incompressibles.
Photo 4 showsthe
same kind of
failure. Notice the
failure tofollowthe
crack.

Photo 5isaclose-

up ofarouted

crackintheCrafco == =% =

522 section. Inthe

top partofthe
picture,thecrack S5 !
iswide open. Inthe . Photo 4 .
Crafco 230-failure-routing missed crack (winter 96/97)
bottom partofthe
picture where the

11



routing isonthe

™ edge ofthe crack,
 the sealanthas

A elongated enough
J to provide crack

F 5 protection.

Crafco 221 sealant
is the material that
& hasthe highest
failurerating. The
major cause for

failure ofthis

Photo 5 sealantis
adhesion. Atypical
adhesionfailure

il isseeninphoto6.

Photo 6
Crafco 221-adhesion failure

12



The samerating systemwas used for the August 1997 summer evaluation. Theratings
were up as expected. Thisisnotanaccurate account ofthe jointcondition. Due to heat
expansionthe crack narrows and many failures are hidden. Allsections received abouta 30%
better rating when evaluated during summer months instead of during the winter months.
Because the cracks are tighter in the warmer months, the material performance may be better
thanthe winter rating suggests. But, the failures are stillthere and the sealant can not fully
protectthe crack from moisture intrusion.

A sealedrouted crackis considered failed ifthe combined failures total 20% or more

ofthejointlength. See Table 5for sealantratings from data collected in January of 1997.

Table 5
Crafco Sealants Per Section---January 1997
Crack Failure Rating Failure Type
CrafcoType | Spacingin
o 1t010 % M* e
221 50 failed 90? | @ - majority
522 64 failed 39 82% 18%
230 90 8.1 19 84% 16%
231 65 85 15 95% 5%

* M= crack area missed during routing
* A= Adhesion Failure

Both Crafco 221 and 522 sealants have failed the first cold weather season. Itcanbe
said thatall sealants would have received a better rating if the routing had not missed so much
ofthe crack.

1998 Evaluation

The winter of 1998 was an exceptionally warm winter with no snow cover. The

evaluationwas conducted in February. We knewthat the evaluation would be tainted by the

warmweather and would reflectinimprovedratings. See Table 6.

13



Table 6

Crafco Sealants Per Section---January 1997 & 1998
Crack Failure Rating January 1997 | Failure Rating February 1998
Crafco L
Tvoe Spacingin
yp Feet 1t010 % 1t010 %
221 50 failedfirstyear 907 4.9 51
522 64 failedfirstyear 39 6.3 37
230 90 8.1 19 8.3 17
231 65 8.5 15 8.0 20

The Crafco 221 and 522 received failure ratings evenin the 1998 warm winter
evaluation. Crafco 230is performing alittle better thanthe Crafco 231. Theratingsin Table 6
for the winter of 1998 show animproved rating over 1997. Thisis due to the warmwinter
weatherwhich affects the crack expansion. The sealed cracks would be tighter. Thisresultsin
abetterrating because lessfailures shows up.

Severe rutting is taking place on many parts of the project. Some areas have been
completely overlaid with asphalt mix to correct the rutting. Agood stretchinthe Crafco 231
controlsectionwas
overlaid dueto
rutting. This
sectionwas
extendedto
include aboutthe
same number of
cracksasinthe
othersections. In
someareasthe

entire roadway

was overlaid.

Photo 7showsa e T o B L e e
Photo 7

lane overlay at Asphalt overlay to correct rutting---Crafco 231 section

milepoint52.308 inthe Crafco 231 section.

14



The asphaltoverlay hasbeenin place for aboutayear and shows that the routed crack

is reflected throughthe overlay.
Rutting variesindepth, withmeasurements upto 1vsinches. Thismay be directly

relatedtothe increased crude oil activity inthe area. Rutting is notreservedto any Crafco

section, butis mostly foundinthe Crafco 231 and 230 sections.
Depressedtransverse cracks started showing upin 1997 and continued to increase in

- Poo . -
Depressed and multiple cracking--Crafco 221 section
1998. Many ofthese are starting to become multiple cracked. See photo 8. Theride is being

affected by these depressed cracks.

1999 Evaluation

The 1999 evaluation was conducted February 4 " and5™. Therewas very little snowon
the ground and the temperature was notvery cold. Some ofthe cracks were expanded from ¥4
inchto%zinch. Forthe most part, the test sections are very similarto the 1998 evaluation. The
Crafco 221 and 522 sections have beenrated afailure and are notincluded inthe 1999

evaluation. Mostofthe 522 section has been covered by amaintenance overlay.

15



Allofthe cracksin each ofthe Crafco 230 and 231 sections were rated and the

average resultsare shownin Table 7. The crack spacingwas notchecked inthe 1999

evaluation.
Table7
Crafco Sealants Per Section---January 1997,1998, and 1999
Sk Failure Rating January | Failure Rating February Failure Rating February

Crafco
. Spacingin 1997 1998 1999

s Feet 1t010 % 1t010 % 11010 %

230 90 8.1 19 8.3 17 8.8 12

231 65 8.5 15 8.0 20 8.3 17

The 1999rating hasimproved from 1998. Thisis attributed to changesineach
section. About half ofthe 230 section has been overlaid with asphalt or chip sealed. This
leaves less cracksforthe evaluation. The 231 section has been patched and overlaidinsome
areastorepair severerutting. Tocompensate forless cracks for the evaluation, this test
sectionwas extendedinlength. Thus, new cracks are includedinthe evaluation and may
influence the outcome.

Two photostaken atthe same crack location are shown onthe next page. Photo 9
shows atypical bad crack during the early part of February 1999. This crackislocatedinthe
Crafco 231 section. Photo 10 showsthe same crackonMay 5,1999. Thisis notduring the
warmest part ofthe year, butalready shows howthe crackis closing up. Thisiswhythere can

be such adifference between evaluators and also what time of year the evaluation occurs.

16



Photo 9
Crafco 231 section — February 1999 crack severity level

Photo 10
Crafco 231 section—Same crack as Photo 9 except taken on May 5, 1999
You do not see as much failure—even though it is there

17



ltwould seem logical that maintenance forces will patch the areas that are the mostrutted. This
hasbeendonein pastyears. Many cracks continue to become more depressed each year.
The Crafco 231 and 230 material placed in the wide width routed joints seemto

performbetter. Theylook better and do not have as manyfailures.

2000 Evaluation

Materials and Research did not conduct a winter evaluation for 1999/2000. The winter

Photo 11
Bleeding in wheel paths

was rather mild and may have produced results that would notaccurately representthe
sealants performance. Asummer evaluationtook place on August9, 2000. The Crafco 221
and 522 sealants are stillinthe routed cracks but, are considered failed and have been
dropped fromthe evaluation.

The Crafco 230 section has been patchedinsome areasleaving only 23 cracksto
evaluate. The crackslooklike they are inrather good shape inthis section but, some places
arerutted overaninch. Photo 11 shows a sand seal where the asphaltis bleeding through.

Photo 12 showsthe depth of rutting at places in the Crafco 230 section.

18



Photo 12
Rutting in inside wheel path — SB
The Crafco 231 sectionalso has been overlaidin areas duetorutting. This section
was extendedin 1999 and has 52 cracks to evaluate. Photo 13 shows atypical crackin either
the Crafco 230 0r 231 section.

Photo 13
Typical crack found in Crafco 230 or 231 section

19



Asinotheryears, the percent of failure was determined for each crack by visual
analysis. The evaluationwas expected to be good based onthetime of the year thatthe
evaluationwastaken. A copy of the field evaluation data sheets are included in Appendix B.
The Crafco sealants 230 and 231 were rated as inthe pastwhere failure per crack was based

onascaleof1to10. Aratingof10isthe bestand 1isthe worst.

Table 8
Crafco Sealants Per Section---January 1997,1998, and 1999
Failure Rating
Crafco January 1997 February 1998 February 1999 August 2000
Type 1t010 | % 1t0 10 % 1t0 10 % 1t0 10 %
230 8.1 19 8.3 17 8.8 12 9.5 5
231 8.5 15 8.0 20 8.3 17 9.4 5

The sectionratings are up over last year as expected by asummer time evaluation.
Photos 9 and 10 fromthe 1999 evaluation showthis very well. These photos show the visual
difference of acracks sealantfailure between awinter and spring environment. Both materials
were given the thumb test for flexibility and were judged equal. After fouryears of service both

Crafco Sealants 230 and 231 are performing satisfactorily.

Summary

Iltis vital to the success ofthe projectto provide arouted vessel with vertical wallsand a
flatbottom. This meansthatthe cuttingwheels on arouter mustbe keptin good condition. The
requirements for routing are found inthe project plan notes. Strictadherencetothese
requirements mustbe mandated. Thiswould help to constructaproperly routed crack thatcan
provide optimum performance.

Joints were measured during a cold winter day and awarm spring day for 1997,1998,
and 1999. Crack spacing ranged from 65 feetto 90 feetinthe Crafco 230 and 231 sections.
The routed joints expanded from’/,s inchto’/g inch during the cold winter of 1996/1997 and
froma¥4 inchto¥2inch during the winter of 1998/1999. The sectionwith the greater crack
spacing showsthe mostcrack expansion. Awarmweather evaluation will produce uptoa

30% better joint rating than a cold weather evaluation.

20



Thisreportfails ajointif combined failures total 20% or more. The sealantcannotbe
blamed for all ofthe failures on this project. The Crafco221and 522 were judged afailure.
Crafco 231 and 230 have received aslightly better failure rating for 1999. The majority of the
jointfailuresin each section were attributed to missing or near missing the crack during the
routing process. Thisrepresents about 85% of the failures. The restofthe failures are primarily
adhesion.

Severe rutting problems were overlaid with asphaltto correctthe problem. Ruttingwas
measured at 1¥sinchesto 1% inches atseverallocations. Cracks were becoming depressed
insome areas withinthe testsectionsin 1997 and 1998. These depressed cracks are
becoming multiple cracked and more depressedin 1999. All ofthe sections would have
received amuch better rating ifthe routing had not missed so much ofthe crack. Routed cracks
thatwere constructed properly are performing satisfactorily. The Crafco material seemsto be
able to expand with the crack atthese locations.

The August 2000 evaluation showsthatthe Crafco 230 and 231 sealants are
performing aboutequally. The ratings were much betterthanin pastyears butthisis attributed

to the summer evaluation.

Recommendations

Anytime cracks are routed and sealed, itcan not be stressed enough the importance
of obtaining a good vessel with vertical side walls and a flat bottom. Mostimportantly isthe
needtotake the timetofollowthe crack as closely as possible withthe router. Crafco230and
231 sealants provided good performance in this study and are recommended for use.
Althoughsome of the problems were construction related and not necessarily productrelated,
the Crafco sealants 522 and 521 in this study did not perform very well and are not

recommended.
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SPEC CODE TTEM DESCRIPTION ONIT  MAINLIME

103 0100 CONTRACT BOMD L SOM T L
702 0100 MOBILIZATION L SOM 1 1
704 0100 FLAGGING MR 170 :
704 1100 TRAFFIC CONTROL _ L s 1 170
704 1185 PILOT CAR m s .:
950 9750 ASPH CONC CRACK CLEAN & SEALING L? 43,440 o

BSTIMATE ER: 478
cw"‘w_mﬂ:. ks |iu_u:n‘a' DATE: 03/27/1996 TIME: 1#:48:38
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. Description

This work sholl consist of routing ond secling lronsverse ond
longitudinel cracks in an Asphall Concrele roadway surfoce with
the spacified seolonl.

g, Moteriols

The seclont shol conform lo the requirements of ASTM D-3405
with the following modifications:

Penatration ol 77°F ... .. R 90-150
Bond ot -20°F, Sid Specimen,
3 cycles, 2004 Extension ......- ....Poss

The sealoni materiol sholl weigh notl less
then 9.00 nor more thon 9.35 lbs/gd.

Only those products lhat meel the gbove reguirements ond have
performed satisfoclorily bosed on Deportment onalysis, may be used.
A listing of occeplable products may be cblained by contacling the
MODOT Maintenonce Engineer.

The blocking medio shallbe on inerl, compressible material which is
compalible with Lhe seolonl.

B, CONSTRUCTION REQUIREMENTS

A. Rouling
1. Rouling equipmenl shalibe mechonical, power driven and
copable of cutling o reservoir 1o the required dimensions.
Equipment designed Lo plow Ihe crocks lo dimensions will not
be permitted. Eoch side wol of the finished reservoir shol
be verlicolwithin o loleronce of Y inch. Riding routers
willnol be occeploble.

2. Crocks which ore less thon ¥, inch in width or depth will
require rouling to o width ond depth of ¥y to Yy inch.

3. Cracks which ore Y4 inch or greater in width ond depth will
not require routing, bul sholbe thoroughly cleaned of
foreign malericilo o depth equol o the width of the erack.

4. The wolis of the finished reservoir sholibe verticolond the
ranerveir bottom sholbe Mal.

5. Rouling wilnot be cliowed when hs rogdway s wel.
B. CLEANNG
1, Cleoning shollbe occomplished with on oir COMPressor

producing 0 mirimum  ©f 125 CFM outpul ond equipped with o
moximum 74" nozzle.

e
8 IN.DJ H-5-0B5(0041041 1 _;_

i dust
iy ond crocks shol be tho_rwglir cleoned o :
= Rgf.n:d‘mu moterials so that it is cleon ond dry ot the

time the blocking medium of seclont is oppled.

i ight, it sholl be
ted reservow of crack is left overnight,
* "r:::::w:d inmediotely before the plocking medium ©of 8

is opplied.

4. Mirouted asphall concrete ond for ian malerial resulling

i d from the
[ve reServoir preporolion sh be remave
:Lﬂuw gurfoce before oR oreq is opened to traffic.

C. SEALING

enswe 0 !
::nrw:-i: The compressile moleriol proposed lor use sholl

by the Enginger. Nicosts for furnishing ond
i q:wou::dhhikhq madium shollbe obsorbed h3 the controct
ﬂf pﬁil:i bid for “Asphall Concrele Crock Cleoning ond

Seoling."”

2, Seclonl material sholl be placed within 72 hours of routing.

3. There shulbg i
surfoce or in the

opphied.

ealont manufocturers recor d handiing
* I:;p:cnt'm {emperolure resiriclions shallbe siriclly odhered

to.
5, Sealont shallbe opplied wilh 0 pressure type opplicator.

i filled
ing the seclont, the reservoir shollbe over
B e d \o provide a fim of sealont on the roadwa

o ;que:?:e] inches on both sides of 1he reservoir.

; ; E -
visile signs of moisture on the road
regervor ot ne Lime the sedlonl is

surloce

shallbe o “U" shoped device which will product
% T:'l:lm::?:m ond neol oppearing reservolr ond ud,mhqd
:urin;:a oareg. Other type devices will require proir opprav

by the engneer.

i tericl such os tolel lissue shollbe ploced
G *n:::“m T:ulml molericlimmediately after plocement at A
interseclions, :qurnlzvuhd curves, grodes sleepes Tﬂ
percent or 0% specified on the plons. Blotling Mt:w -
be required when \roffic is ollowed to cross 0 st
pefore track free status hos been ochieved.
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. ) 9. indscriminole driving and ol vehicles on the
3. The Conracior shallrepair or refil, ol his cwn EXpERSE, ond in the dilches ﬂmmﬂlﬂ Domage u':"::hl
ony port of o secled reservoir damaged by Iraffic. of such uze sholbe restored by the Controctor al Ao
eddilional cosl lo the Slole.
D. SEASONAL AND TEMPERATURE LIMTATIONS
. METHOD OF WEASUREMENT
L Hwt:z and secling of asphall concrele surfoces willbe
permilted only during daylight hours belween Moy 1and Secled crocka shollbe measured by the Enaor fool, complate, and
October 15, accepled.
2. Rouling with a stor bil type router wilnal be allowed when V. BASIS OF PAYMENT
the o temperature i 85°F.
Paymenl wllbe mode ot lhe Controct Unil Price | i
3. hopication of the seclont moterial witnot be olowed when o lor the doloving
the o lemparalure is below 45°F. Pay Nem Pay Uil
E. GEMERAL Asphalt Concrele Crock Cleoning ond Seoling Lineor Feal
L Only one-holf of the roadway shalbe worked on ot a time. This Payment wllbe ful compensalion lor ollabar, eauipment, and
materials necessory lo complels lhe work os specified,
2. Routing ond crock seoling shall be considered o8 one work
zone. A work tong sholnol exceed two mies in length
at any one time. I ——‘Wt—-,/-!upnllw
3. During weekends, nightlime ond other non-working hours ol
temporary troffic control devices, malericls, ond equipment D-w Exisling
shoibe removed to o minknum distance of 30 feel rom ine :
driving lane. . Concrela
«. The contractor shollprovide one lone lor tralfic ot of Compressible ateriol < = sl
tirmes. The r.mlra:tu':‘ roffic sholbe » ::I T"' o +Exisling Crock
drection o3 public troffic. Rouling and se jomn
chmﬂ«:dmw«ummﬂmnw W - i minkmum
operations. 'Il'lhlﬂ compreasible maleriolrequired
5. The controctor shollprovide temporary "Rood Construction or crocks {7 of mare in width,
Mnead” signs on couaty roads when hey 4“_""”"""_"'"“
work tone. The m;l ol lhgln signs ﬂﬂ;:“"ﬂ-ﬂ“ in lhe
- » . - .L Iﬂ e
wnil price bid lor “Traffic Control, Lump _ TULL WOTH __ OTHER FUL WDTH _ OTHER
6. Trolfic opproaching the project from intersecling roodwars, ' WLE CRACKS(FT) CRACKSIFT) IOTAL WE CRACKSCT) CRACKSIFT) JOTA
slreels, ond coches must be adequalely pecommodated. Al 3 a 0 0 47  Ae37-517
major intersections of lorge commercial entrances this may 55 4xl4-08 0 18 41ed0-1640 L7 TR T
recuire additional signé 5 ond chonneliting devices :'l} :liaﬂ?ﬂ :ﬂl ﬂﬂ' 46 Mx40-760
baosis unilwork octivities thess oreas. . 60x37-2220 125 k{'i|
on o lemporery unll w pasa : giz ﬁiﬁgi :r :m 43 ;Lm-mr 86 4N
{ controctor's pparotions which ] 98 i 43239 74 3
1. T::wr::; vmﬂ “ﬂwm “abe flted wilh o lruck 50 62:37-1194 1] 24858 43 Pind1405%9 505 45
mounted ottenuator. Cost of furnishing ond maintgining the 45 NOx37-4070 458 450 42 BSx4)-3485 200 L]
tuck mounted atienuator shollbe inchided in the price bid 48 99:37-3863 454 4m 41 B8x41-3508 29 37
Jor “Traffic Control, Lumg Sum.” _ -These ore fied meoswremants from Decembaer, 1995 survey.-
B. Tralfic conirel shol with genstruction sign kayoul %ﬁi
Typt A on Department Stondord 704.15 Stondard Drowings 41,440 FEET OF m?s

p-704-9, 10, 11, 12, 13, sad 14 ore olso opplicabla.




NORTH DAKOTA DEPARTMENT OF TRANSPORTATION

SFN 11570 CHANGE ORDER SHEET 1
U ¥ ‘ 230JECT: B-5-085(004)041
Dhuey ¥O: 1C : - {o0MTY:  SLOPE COOHTY

FOR: C3ACT CLIAN AKD SEAL

PO 80X 654 0RIGINAL CONTRACT A¥OONT
PARGO, WD 3517 §19,205.60
DATE: 08/08/96
ORIG + OR - ~
$350 CODE Conmvons (g O ONI!  INCREASE  DECREASE
0 X0 T"I¥ OF WORK ONIT  QUANTITY V04 MICE  ANODET  ANODNT
ADDED CONTRACT I8¢
NOH-2ARTICIPATING(S717E FUADS)
330 9751 ASPH CYCRT CICT C5¥ & SL W/CMARCO 34221 L.I. 0.000  2.:00.0%0 0365 91250
350 9757 ASPH CNCRT (2T C2¥ & SL W/CRARCO 34230 L.%. 0.000  §,730.000 0.365  2,00.75
350 9759 ASPH CRHCT CSCT C-¥ & SL W/CRARCO 34522 L.F. 0,000 5.730.000 0365 2,096.75

DECREASE 10 BID I7T
{ 0.385 -5,110.00

<>

950 9750 ASPH CONCRE?E [3:CX, CLEAN & SEALING L. 41,440,000 -14,300.%

Y.
.47 TNCREASE OR DECZZiiZ 70 DATE 0.00 / PART 0.00 NON-2ART M 5,110,007 -5,110.00
§OM-PARTICIPATING  §,110.00¢  -5,110.00/
PARTICIRATING 0.00 0.00

DUE 70 THIS CHANGE, 7=2 CONTRACT TINE.
1S NOT CHANGEL.

RYPLANATION OF CZANGE I¥ PLAN RECOMENZZD

CRAFCO AND ROADWAY $237.718 HAVE AGREED 10 INSTALL TEST SECTIONS POR THREZ DIPFERENT CRAPCO VATERIALS OF THIS PROBCI.
THISE WOULD REPLACE ARELS SE? UP OR THE PROJECT AND J0ULD 3% INSTALLED AT CONTRACT PRICES. SEE ATTACHED LETTER 70 JERRY

HORNER PROY KEVIN AGETLY OF SPEC VATERIALS INC POR THE DETNLS.
The /XJQ‘J-/} V—-15-7¢ _ﬁﬁz&@ﬁ(_ o576

CONTRACTOR , IATE PROJECT ENGINERR T DA
A A Aizépégﬂin
CIT7/COUNTY/OTHER OFFICIL DATE DISTRICT DNGIVEER DATE
o A4
< Sf¥STROCTION 2¥GINEER DATE
ALA M
TARA ' 1337 CHIEF 1¥GINETR Tl
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NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION
REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 221

LAB NO CS—-14-96
FIELD SAMPLE NO 3
COUNTY SLOPE

DATE SAMPLED 08/09/96

PROJECT. H-5-085(004)041

SAMPLE FROM  LOT T8243
DATE RECEIVED 08/12/96
SUBMITTED BY DVORAK

MANUFACTURER CRAFCO

SPECIFICATION AASHTO M301, ASTM D3405, ASTM D5329

REPORT NO 237

PENETRATION 25 C 150 G 5 SEC
FLOW @ 60 F
BOND -29 C @ 3 CYCLES

RESILIENCE @ 25 C

COMMENTS :

DATE TESTED 08/29/96

TEST RESULTS

ORIGINAL

86

2.0 MM

PASS

81.0

CHECK SPECIFICATION REQUIREMENTS
90 MAXIMUM
3 MM MAXIMUM
RATE 3.2MM PER HR TO 6.4MM

60% MINIMUM

CONFORMITY TO SPECIFICATIONS: MEETS SPECIFICATIONS

DICKINSON DISTRICT
LABORATORY
BITUMINOUS LAB
DVORAK :
ROADWAY SERVICES

SFN 10080

B-1

DENNIS J. BLASL
LABORATORY SUPERVISOR

09/10/96



cm INC ROADSAVER 221 SEALANT

6975 W, Crafco Way « Chandler AZ 85226
1-800-528~3242 - (602) 276-0408 « FAX (602) 9610513 PART NQ. 34221

L AL 0

READ BEFORE USING THIS PRODUCT

GENERAL

CRAFCO RoudSaver 221 sealant is 3 singlc component, hot-applicd pefroleun based pavemeat crack and Joint
sealant which meets ail requiremears of ASTM D3405 and AASHTO M301. The scalant exceeds requirements of
ASTM D1190, AASHTO M173 and Federal Specification SS-S-164. RoadSaver 221 is supplied in soilid block form
which is exsily meited. When properly appiied, RosdSaver 221 will form 2 long lasting resilient seal which is
flexiblc and extensible at sub-zero temperamres and which resists wacking at hot summer temperatures. RoadSaver
221, can be applied to pavement cracks and joinzs using either pressure feed melter applicazor units or pour pots.

SPECIFICATION
CONFORMANCE

Specificarion limits for RoadSaver 221 when tested for conformancs with ASTM D340S are:

Jat ASTM D3408 Spec, Limity
Cone Penerration 90 max.

Flow ) : Imm max.

Resilience 60% min,

Bond, -20F (-29C), $0% et Pass 3 cycles

Asphalt Comparidility Compuarible

Recommend Pour Temperamee 380F (193C)

Safe Heating Temperature 410F (210C)

APPLICATION

The unit weight of Crafco RoadSaver 221 is 10.0 Ibs. (4.5 kg) per gallon at 60F (15.5C). For detsiled application
procedures refes w the CRAFCO Application Instructions for 34221 (Decsmber 1995).

PACKAGING

Packaging consists of individual boxes of scalant which are pailerzed into shipping units. Boxes contain 2 non-
adherent film which permits easy removal of the sealant. Each pallet contains 72 boxes which are stacked in six
layers of 12 boxes per layer. The weight of scalant in cach box does ot cxeeed 40 Ibs. (18kg) and pailet weights do
not exceed 2.880 1bs, (1310kg). Pailets of sealant are weighed and product is sold by the net weight of product.
Sealant boxas are manufacnured from double wall kratt board producing a minimum bursting test certification of 350
psi (241 N/em? ) and usiag water resistant adhesives, Boxes use mpe closure and do not conmin any staples. Bexes
are labeled with the produer name, part number, lot number, specification conformance, applicarion temperanures and
safery instructions, Palletized units are protected from the weather using a two mil thick plasdc bag, a weather md
moisture resistant cap sheetand a minimum of 1wo layers of six month w.v. protecied streech wrap. Pallets arc labeled
with the product part number, lot number and net weight, Applicatior instructions arc provided with each pafletin a
wreather resistant encloswre. :

WARRANTY

CRAFCO, Inc. warrants that CRAFCO sealants meet applicable ASTM, AASHTO, Federal or State specifications ar
time of shipment. Techniques used for the preparation of the cracks and joiats prior to sealing are beyond our control
as are the usc and appiication of the sealants; therefore, Crafco shall not be respoasible for improperly applied or
misused sealsnrs. Remedies agsinst Crafco. Inc., as agreed o by Crafco, are limited to replacing nonconforming
product or refund (full or parrial) of purchase prics from Crafes, Ine. All claims for breach of this warraary must be
made within thres (3) months of the date of usc or twelve (12) months from the dars of delivery by Crafeo, Inc.
whichever is carlier. There shall be no other warrantes expressed or implied. For optimum performance. foilow

ﬁfm &
W
W
g/k7/5L
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NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION
REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 522 SEALANT PROJECT H-5-085(004)041
LAB NO CS-13-96 SAMPLE FROM  LOT T8257

FIELD SAMPLE NO 2 \ DATE RECEIVED 08/12/96
COUNTY SLOPE SUBMITTED BY DVORAK

DATE SAMPLED 08/09/96 - MANUFACTURER CRAFCO

SPECIFICATION AASHTO M301,ASTM D3405,ASTM D5329
REPORT NO 236 DATE TESTED 08/23/96

TEST RESULTS
ORIGINAL  CHECK SPECIFICATION REQUIREMENTS

PENETRATION 25 C 150 G 5 SEC 122 120-150 MAXIMUM
FLOW @ 60 F 2.0 MM 3 MM MAXIMUM
BOND -29 C @ 3 CYCLES PASS RATE 3.2 MM PER HR TO 25.4 MM
RESILIENCE & 25 C 67% 60% MINIMUM
COMMENTS :

CONFORMITY TO SPECIFICATIONS: MEETS SPECIFICATIONS

DICKINSON DISTRICT DENNIS J. BLASL
LABORATORY LABORATORY SUPERVISOR
BITUMINOUS LAB :

DVORAK 09/10/96

ROADWAY SERVICES

SFN 10080

B-3



R\, H 53085 (204) oo/
e PRODUCT DATA SHEET
m INC CHAFCQ 34522 SEALANT
6975 W. Crafco Way « Chandler AZ 35228
1-300-528-2242 * (602) 276-0406 - FAX (602) 361-0513

PART NQC. 34522

READ BEFORE USING THIS PRODBUCT

GENERAL Crafto 34522 seaixne is a single component pegoicum based pavement crack and joint scalant which is formulared
specificaily for use in coid areas where extreme movements occur. The sealant is supplied in soiid form which, when
meited and properly applied, forms 2 resilient and adhesive compound that will effectively seal cracks in both asphait
and concrete pavements and joints in concrete pavements. When properly applied. 34522 sealanr will form a long
lasting seal which resists tacking during the summer and cracking during the winter. When melted, 34522 sealant
can be applied to pavement cracks and joints using sither pressure feed meiter spplicator units orpoin-po:s. Dueta
the sofiness of the sealant, RoadSaver 34522 is not recommended for use as 2 crack sealant in parking lot or other ‘
areas with high lcvels of foot traffic.

SPECIFICATION The recommended specification limits for 34522 when heated w the safie heating temperature in accordance with
CONFORMANCE ASTM D5167 are as follows:

deat Spec, Limits
Cone Penermation. 77F (25C), dmm (ASTM D5329) 100-150
Cone Penetradon, OF (-13C), dmm (ASTM D5329 modified) 25 min.
Flow, 140F (60C), 5h (ASTM D$329) 10 mm max.
Resilicace, (ASTM DS329) 30-60%
Bond, -20F (;25C), 200% <xt. (ASTM D5329) Pass 3 cycles
Recommended Pour Temperature 380F (193C)
Safe Heating Temperature - 410F (210C)
Asphalt Comparibility (ASTM D5529) Pass

APPLICATION The unit weight of Crafea 34522 is 9.6 Ibs. (4.3 kg)/gallon at 60F (1 $.5C). For proper appilcarion procedures, refer
to the Crafco Application Instructions for 34522 (December 1995).

PACKAGING Packaging consists of individual boxcs of sealant which arc palierized into shipping units. Boxes contain a non-
adherent film which permics casy removal of the sealant. Each paller contins.72 boxes which are stacked in six
layers of 12 boxes per layer. The weight of sealant in cach box does not cxceed 40 [bs, (18kg) and pallet weighrs do
not exceed 2,880 Ibs. (1310kg). Pallers of sculant are weighed and product is sold by the ner weight of product.
Sealant boxes are manufzcaired from double wail kraft board producing 2 minimum bursting test cerdficarion of 350
psi (241 N/em?) and using water resistant adhesives. Boxes use tape closure and do not contain any saples, Boxes
are labeled with the product name, part aumber. Jot number, specification conformance, application tcmperatures and
safety instrucdons. Palletized unirs arc protected from the weather using a we mil thick plastic bag, a weather and
inoisture resistant cap sheet and 2 minimum of two layers of six month W.v. protected streich wrap. Pallets are labeled
with the product part number, lot auraber and net weight Application instructdons are provided with each pailetina
weather resistant enclosure.

WARHRANTY CRAFCD, Inc, warrants that CRAFCO sealants meet applicable ASTM. AASHTO, Frderal or Stmre specifications at
time of shipment. Techniques used for the prepuration of the cracks and joints prior to sealing sre beyond our conwol
as are the use and applicazion of the scalants; therefore, Crafeo shall not be respensibie for improperly appiied or
misused sealants. Remedics against Crafes, Inc., as agreed to by Crafeo. are lienited to replacing nonconforming
product or refund (full or partial) of purchase price from Crateo, Inc. All claims for breach of this warranty must be
made.within three (3) months of the date of use or tweive (12) months from the date of delivery by Craito, Inc.
whichever is eariier. There shall be no other warranties expressed or implicd. For aptimum performance. follow

Crafco recommendations for sealant inszailation.

Bt
71/7¢
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NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION
REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 230 PROJECT H-5-085(004)041
LAB NO CS-16-96 SAMPLE FROM  LOT T8227

FIELD SAMPLE NO 5 DATE RECEIVED 08/12/96

COUNTY SLOPE SUBMITTED BY DVORAK

DATE SAMPLED 08/12/96 MANUFACTURER CRAFCO

SPECIFICATION ASTM D3405, ASTM D3407
REPORT NO 239 DATE TESTED / /

TEST RESULTS
ORIGINAL CHECK SPECIFICATION REQUIREMENTS

FLOW @ 60 F 4.0 MM * 3 MM MAXIMUM

BOND -29 C @ 3 CYCLES PASS RATE 3.2 MM PER HR TO 12.7 MM
RESILIENCE € 25 C 63 60% MINIMUM

PEN 25 C, 150 G, 5 SEC 126 ' 110-150 3405 SPEC 90 MAX
COMMENTS ¢

CONFORMITY TO SPECIFICATIONS:'DOES NOT MEET SPECIFICATIONS

DICKINSON DISTRICT DENNIS J. BLASL
LABORATORY  LABORATORY SUPERVISOR
BITUMINOUS LAB

DVORAK 09/10/96

ROADWAY SERVICES

SFN 10080



NORTH DAKOTA DEPARTMENT OF TRANSPQRTATION
MATERIALS AND RESEARCH DIVISION :
- REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 230 PROJECT H-5-085(004)041
"LAB NO CS-16-96CK SAMPLE FROM  LOT T8227

FIELD SAMPLE NO DATE RECEIVED 08/12/96

COUNTY | SUBMITTED BY RON TESSIER
DATE SAMPLED / / | '~ MANUFACTURER CRAFCO

SPECIFICATION ASTM D3405, ASTM D3407

REPORT NO 281 DATE TESTED 10/21/96
TEST RESULTS

ORIGINAL CHECK SPECIFICATION REQUIREMENTS

FLOW @ 60 F 3 MM : 3 MM MAXIMUM

COMMENTS :

CONFORMITY TO SPECIFICATIONS: MEETS SPECIFICATIONS

DICKINSON DISTRICT DENNIS J. BLASL
LABORATORY LABORATORY SUPERVISOR
BITUMINOUS LAB ‘ ' :

MIKE MARQUART 10/22/96

SFN 10080



cm lNc. awsw.cancowu-cammﬂ AZ 85226 + 602/276-0406

WATS (800) 526-6242 - FAX (602) 961-0513
PRODUCT DATA SHEET

ROADSAVER 230 SEALANT

PART NO. 34230 Janpary 1991

mmmam PRODUCT

GENERAL

Crafco RoadSaver 230 sealant is a preminm quality single componeat, hot-applied. low modnlus
galamummainspuabha:mpanuesw AQF.. RmdSaquOiswmposedofsaecm
asphans.oils.polymasandreinfotdnsﬁnzs. Thesulantissdf-leveﬁngandkasatﬁghdegmgf
resiliency which gives the scalant the capability of rejecting pressibles. Its low moduolus

ely low temperatures. In

flow or tracking: Irs low stiffness greatly reduces mmpetaturcmsceptibﬂhy and low smess
t (when exmended) gives he cealant an exceptional capability of remaining adhered 1o
joint faces under repeated freeze-tha® cycles. RoadSaver 130 is suited for nse as either crack sealant

in asphalt concrele of 2 joint sealant in portiand cement concrete pavements in moderate 1 cold
climates.

SPECIFICATION
CONFORMANCE

RoadSaver 230 is specifically (ormulated and produced to mest requirements of Minnesota 3720
and Michigan 8.16.04a)L-M). Specificarion limits are s follows:
. . Minnesota Michigan
Test 3720 8.16.04(a)(LM.)
Coune Penemation, i3 110-150 130+/-20
Fiow, 140F 7.0 mm max. 3.0 mm max.
Resilicnce. 77F 60% myin 0% min.
Bond. -20F, 100% ext. Pass 3 cycles ' Pass 3 cycles
Asphalt Compatibility ., Pas Pass
Cone Penetration. OF , 40 min
Duectility, 77F 55 cm min.
Elongation. 77F 600% min.
Elongation. -20F 300% min.

40 min.

APPLICATION

The unit weight of Crafco RoadSaver 230is 8.5 Ibs. per gallon at 60F, 11.1 Ibs. of material is

required to Al 100 festof a 2" % 12" joint. For detailed application procedures refer to the
CRAFCO Al jon Instmctions for RoadSaver 230 scalant.

pplicat

PACKAGING

Packaging of Crafco s:alams:onsistsofindiwridualhom of scalants which arc palletized into
shipping units each weighing approximately 2400 pounds. Sealants are soid by the net pallet weight.
Standard packaging consists of boxes contining imately 50 pounds of seaiant. Sealant may
be ordered in boxes weighing approximately 50 pounds with (WO COmparmnents gach containing

i y 25 pounds of scalant. Allboxaconainnnon-adhmﬁlmforasy sealant removal
Several altemnate packaging ypes are available on a special order basis.

AVAILABILITY
AND COST

For prices and to arder RoadSaver 230. —camat yous local CRAFCO Distribusar ar Crafco. Ine.

WARRANTY

CRAFCO, Inc. warrants hat CRAFCDO sealants meet applicable ASTM, AASHTO, Federal or State
specificarions at ime of shipment. Techniques iised for the preparation of the cracks and joints prior
mszalingmbeyondomcomlnsmmemmdappucaﬁonofmcsaﬂmmmmcmm
siﬂllnolbemponﬁblcfnrimp:weﬂv aupﬁedormisusads:ﬂams.

Rmediu:minsl&afm.lnc..uagxeedwby Crafeo, are limited 1 replacing nonconforming
pmdnc:orrefund(funapamhofpmmpﬁwwm.m All claims for breach of tris

GENERAL OFFICES: CHANDLER TECHNOLOGY CENTER, 7402 W. DETROIT STREET, SUITE 180
CcH

ANDLER, AZ 85225

B-7



'NORTH DAKROTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION
- REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 231 PROJECT H-5-085(004)041
LAB NO CS-12-96 SAMPLE FROM LOT T8222

FIELD SAMPLE NO DATE RECEIVED 08/12/96

COUNTY SLOPE SUBMITTED BY DVORAK

DATE SAMPLED 08/09/96 MANUFACTURER CRAFCO

SPECIFICATION ASTM D3405, ASTM D5329
REPORT NO 235 DATE TESTED 08/20/96

TEST RESULTS
ORIGINAL CHECK SPECIFICATION REQUIREMENTS

PENETRATION 25 C 150 G 5 SEC 132 120-150 MAXIMUM

FLOW @ 60 F 2.0 MM 3 MM MAXIMUM

BOND -29 C @ 3 CYCLES FAIL RATE 3.2 MM PER HR TO 25.4 MM
RESILIENCE @ 25 C 66 60% MINIMUM

COMMENTS: BOND-200% EXTENSION FAILED FIRST CYCLE

CONFORMITY TO SPECIFICATIONS: DOES NOT MEET SPECIFICATIONS

DICKINSON DISTRICT DENNIS J. BLASL
LABORATORY LABORATORY SUPERVISOR
BITUMINOUS LAB

DVORAK 09/10/96

ROADWAY SERVICES

SFN 10080



NORTH DAKOTA DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH DIVISION
REPORT OF TEST ON SAMPLE

MATERIAL ROADSAVER 231 PROJECT . H~-5-085(004)041
LAB NO CS-12-96CK R SAMPLE FROM BATCH T8222
FIELD SAMPLE NO | DATE RECEIVED 08/12/96
COUNTY | SUBMITTED BY

DATE SAMPLED / / * MANUFACTURER

SPECIFICATION ASTM D3405, ASTM D5329

REPORT NO 280 ' - DATE TESTED 10/17/96

TEST RESULTS B
ORIGINAL CHECK SPECIFICATION REQUIREMENTS

BOND -29 C @ 3 CYCLES PASS ' RATE 3.2 MM PER HR TO 25.4 MM

COMMENTS :

CONFORMITY TO SPECIFICATIONS: MEETS SPECIFICATIONS

DICKINSON DISTRICT | DENNIS J. BLASL
LABORATORY LABORATORY SUPERVISOR
BITUMINOUS LAB :

MIKE MARQUART 10/22/96

SFN 10080
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